~\MfJ^M.M^ r WHPQ*'~ 0.05 M 
_ / KHz? 64 O-OSM 

( PTT - 



tf*$>DH:7*-tt* W&m# L a£1± 1 Y) JUA LOot. 1 10431) 

1 7 ^ ^ ^ 25mg) * °° 5M ' ; >@? 05M *'^ AA '"7- (pH 7.4) 55 ml 
K«»Lfc. X y Di$ig#05x? y - ;Uf§jg 50 nl t U -b 7" 9 - 500 *il 

lll#Myu-f >*^_ h L ^ la,25-(OH) 2 [ 3 H]VD 3 ^50ul 
»*« O.lnM tiiii fCfiOx T 41C T— 

O la,25-(OH) 2 [ J H]VD 3 »±7-- + ^ K 7 V-n -x K-^ + =1 LTS^SI 
U ±SCffi->V*^x;U(ACS-n)SriD£TSSc»ffitt€-*^> f- Lfco 
fc- * 3 > Dmmftvmmi 50%e^a*1-S«S«: la,25-(OH) 2 VD 3 £ 100 £ 



pea- 



#B7fedit) 



— 100 




\0f2$(0t])2 

iDfy — VD 100 

~2,£ 0 344 (20€fi0s ) 1000 -^7200 

i°v?o f j. ♦ 346 (wepifa ) 100^s1&0 



™ 1 111 Mm 1 1 1 nun 

100 1000 10000 

pgrtube 
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4; lc;<_ ,/o<? 



(#223; 

mm?suii*™>- o* t ) ^(fyTHF asmiyz a^b% t 

I 'H-NMUCDCti/ms/4€0Mf£) $ -0M(3H,s) 0.00(3H,s) 

(IH,4,J=7.M)7.5r(zH,t, T=6.3H£) 7.63(iH,% 
T=63H*) fMC^HJ,J=6,3H*) 
MS- £2V (m+) 

HUMS'* Ceded jbr C32tfstOsS/S = $W362D 

jbuvcL = SX034/& ■ 

t->l (#310) 

1 'H-NMP (CDC£3/TMS/400MffZ) Z ~0.O[ (3H,s) 0.0l(3H,s) 
0.8-1 (3H, d, J=<C. 7Hi) 0.#?(9H,S) 0. ?/ (3H,S) / 24 
(6ti,S) 0.98 -AST, l.6t-/.n(nH.") ?,36 OH,s) 33? 
UH,m) 4.70(2//^) 

MS- 440 ^S(M-Me) t 

HUMS - cM Czo-IszOjS; - (tfDMX 
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' ._ Jfl ' H-UMR. <CDG>3/TMs/4MMHi>) <T m OH. d J=S. 7tfc) 0. ?3 (3H,s) 

MS'- HA (M-faof, (M-2HzO) + 
HRMS- cafe*/ 7%/- CtfH&D 2M.24rS- (M-thO) 

fuc^M -. s>69-,2<hS3_ 

Ytv£ft?%wafAl$. TRAP 0.24-. mt .JL)-2 Jp^x I'tr 2*^'& 

fcfefc? SmaM pad of />iJUc<K a^i Jz L . Xj{ 7t? {,"}• . T^/tf?^ 

i l tf-um(cca3/TMS/4ooM/iz) ra&GMsj as7C3H,lj~6.ifc) 

MS'- 262 (M-H*0)+ 

HR.MS : cJcd ibe CfrHloO (M-HzO) - ^-62, 22.?$- 
■fvu^ J. -- 2£2, 25^7 

11 ( #334-J) 

C bromomrf/u^)brlphtonyC. phespkoru'wt* btonucfa. 389 ma Zr> (Uy JHF( ' /SmjQt 

AtJ -60'CK>f£PL /.OMNaHMDS 0.8**/ (&9*J-£ fioz. ~60'CT / hir 
fiB terc fa . j7 SDma (O. /?n*»oJL) ^ TAP (/. TWt^ 

72- -*0°C-^ ot-^Vt^t %3&L /fir KfeV-trZ. 7z ifczfetc 

MS - #6*35$ CM* ) , 33S-2S34C CM-fadf' 
hRMS ■- cM for CrtHjsOVfir - 3W7/6 



TBSO 1 " J^OIBS 

H I7nn(0.mmm&)? M^ul 0.3ndlz jfc&l frt^N O&nJl * JJVSLZ (frl 

(dba)3Pdi GHC?3 /.9 m*. (0.03*,). PhsP iSm* (0.3*0* AO Z, 
r-tvWfcAsir?-? AM%7> /3n>4 C0.0^„„ o /l) -J-h>JLuJL ( fSO/d so^Oi 

TtrffaZ MeOH jmlPU^L CSA /lm* (O.OWmm'O* tP**? ArJ rtv 
Ovewvf4Xo<l*Aj. MeOhiZ JStif fcZfflz* EAl&'ti 

(EA =r- Q izzffigL. 0G.p$& ?.3y.(p.S3X)zr&2. 

-p?& : UChr&orb RP-/<? (1/^) , /oX2$D , No. 30/2*/ 
?7fo% ■ AodoniiiA - ?/c = 90 - 3o 

wax 26/> nm, _ * cry 

Awih 226 nm /Tw 

'H-NMC( OXJli-DzO/TMS/vooMHz') <T 0.S3 (3H, 5 ) 0.8S~(3H. d 
J= 6,7Hz) IM(3^d. TT=UHz) /.2.I (AH,s) \.\2—2rt 
U9H,rn) Z2$( /H, M. J=7?/& , 13.1Hz) Z67(40H* 
13. ) 2. S3 ( I H,m ) 3$3( / H, ddl T= 7. 4. ote) 

42l(IH,d,T=3.3H*) $.Ol(lH,d, T-/.*fo) 
5.2S(fH, m) 6.0/(IH. d, -J=//.3H*). 6,39(M,ct, 
T=//,5Hz) 

MS'- 430 (M+) , QfZ (M-H2.0P 3n(M-WzO) T 



Pourtd ; 4 30. 344-3 
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f f * (3%) 



I3m4 ( 0-031 wit') j^-frjLu^. (/SV / $t4j>s£)V'MBz- to^V<!Z-^. l-zo'Ccr> 

ovcn**ufa &<\}Aj MeOH*V%%L. ^Ktpoh EA?&%. Wmli- 
<H?LCiz<F$mL> 

l H~MMR.(axto-D*o/ms/WMHi)ra&-(3H, s) o.^csh <l 

Jfti'd, J= 2.82 (iH, dd, T=//, ( )H£ y 4.0 Hz} 
3.?l-«,o4-C/H+IH,m) S.02C/H, t, JW,<5WsO 
5,37(11-1,17, j=/ t #/fe) d,J=//-3Hzj- 

MS; $30 (M+), 4/2CM-hko)+ 3% (M~zy^) f 

HRwS : ca$c4 &r c&HnOi -- ?-30 f 3W7 
Townd ¥30!3n / 
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^Experiment of Bovine us VDR binding affinity 



j Make diluted solution series by concentration preparation of la,25(OH)2VD3. #344, V 
J^#346 according to Xmax e = 18000. 



. ^ < Bo vm^^sl ^PR^^MMX 



0.'~3'M" 



I phosphate -potassium buffer )< / r^C£- 

> 



?,yme* z y d \s±79-\±^**®tea&±t ^AL(iot.no43i) 

1 7 y 7" )V (ft 25mg) £ 0.05M "J 0.5M *VnA777- (pH 7.4) 55 ml 

i.zmMLtz. \£ 9 1 y D m&ft<o x-*;- jum®. 50 m t u -t y * - mm. 500 m 

*»C 1 B#H7u-f >*^- h Lfcft, la.25-(OH) 2 [ 3 H]VD 3 ^50 ul £ft 
a£ztg0.1nM i: «t 7 ICiOx-T 4TCT— Bfe^f > ^ ^ ^ - ^ t/z 0 ^ 
<0 la^S-COH^HJVD, fix** h y y.zi-y- + ry - )\,*JS^ft£fr „ 

k- ? < y Dmm^mmi 5o%^mt^m^ loas-coHvva* 100 1 



The content (about 25 mg) of an ample of a Bovine Thymus Vitamin D receptor (lot. 
110431), which was purchased from YAMASA SYOUYU KABUSHIKIGAISYA, was 
dissolved in 55 ml of a 0.05 M phosphate 0.5 M potassium buffer (pH 7.4). After 
pre incubation of 50 ul of ethanol solution of Vitamin D derivative with 500 ul of 
receptor solution for 1 hr at room temperature, 50 ul of la,25-(OH)2[3H]VD3 solution 
• ^ was added to the pre incubation mixture so that the final concentration became 0. 1 nM 
and the mixture was incubated overnight at 4X:. Both of the bound and non-bound ' 
(free drug is precipitated by sticking with DCC) la,25-(OH)2[3H]VD3 in the mixture 
was centrifuged after treatment of dextran coated charcoal, liquid scintillation cocktail 
(ACS-II) was added to the supernatant, and the radioactivity of the resultant mixture 
was measured. 

The binding affinity of a compound to be tested for the Vitamin D receptor was 
expressed by a relative intensity ratio based on 100 for la,25-(OH)2[3H]VD3 by 
determining the concentration which inhibits the binding of the hot by 50%. 

N • chicken M;,*. l/PR^ 120 J 

Binding affinity of 20 epi la,25-(OH)2VD3 to VDrl V^ * bovincTfynuiS VDR. SV0 
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(#323) 

( mMfsuU^. JSVma (3**) ^d^LjHF ClSUJt ArM&% f s 

te%6JLi$t>3mg 1$$* ^ I ~ 1 1 ^ (T) (2.8%), 

/ Side chain sulfone 980 mg (3 eq) in dry THF (1.5 ml) was added to HMPA 1.5 ml (7 s 
eq) under Ar atmosphere and the mixture was cooled to -78*0 after make the 
mixture homogeneous. n-BuLi (1.6 M in n-hexane) 2.3 ml (3 eq) was added 
dropwise to the mixture and stirred for 20 min at -78 X,. Iodo form 7 525 mg 
(1.20 mmol) in dry THF (2 + rinse 1 ml) was dropwise added to the mixture and 
stirred for 1 hr at -78 "C. Sat. NH4C1 was added to the mixture and the resultant 
mixture was extracted with EA. The extract was combined with organic phase and 
this solution was washed with brine, dried over MgS04, filtrated, and evaporated. 
The residue was purified by silica gel column chromatography (EA^n-hex = 1:8), 503 mg 
(y. 72%) of colorless oil 8 was obtained with 145 mg of the starting material 7 (28%) 



{ was recovered. 

(#3/0) 



) 



8 165 mg (0.28 mmol) was dissolved in dry THF 3 ml and dry MeOH 3 ml, Na2HP04 
3.0 g, 5% Na-Hg 9.8 g was added to the mixture and stirred overnight under Ar 
atmosphere at rt. The reaction mixture was diluted with ether and the resultant 
mixture was filtered through celite. The filtrate organic phase was washed with 
brine, dried over MgS04, filtrated, and evaporated. The residue was purified by silica 
gel column chromatography (EA:irhex = 1:9), 80 (y. 64%) mg of colorless oil 9 was 
obtained with 11 mg (7%) of the starting material was recovered. 
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fTfO'.Y* X ... fr>n,*(0,/?nn,oJL) Z MeOh/ 3fnit= &A>>L • TsOH HzO ^ 

^r/w>.#^. ..... 

/The protected form 9 80 mg (0.18 mmol) was dissolved in MeOH 3 ml, TsCl-H20 174 ^ 
mg (0.91 mmol) was added to the mixture and stirred overnight at rt. MeOH was 
evaporated from the reaction mixture and the residue was purified by silica gel 
column chromatography (EA:n-hex = 1:2), 43 mg (y. 85%) of colorless oil was obtained 



X 



I MMtK? SmaM pact of ^iJUca, yj. _£ L . xv(' ^l^Y/U 

/ The alcohol 10 117 mg (0.41 mmol) was dissolved in CH2C12 (10 ml), 4AMS 30 mg was \ 
added to the mixture and stirred for 5 min under Ar atmosphere at rt. TPAP 84 mg 
(0.24 mmol) was added to the mixture and the resultant mixture was filtered 
through small pad of silica gel after 1 hr 20 min. The filtrate was evaporated and 
the residue was purified by silica gel column chromatography (EA:n-hex = 1:1), 100 mg 
(y. 87%) was obtained. 



( 



11 -* 12 ( ft 334- J) 

X bmmomttfyeytirlphtovft phcsphoruwm btotuck 339 ma in (Uu THF( / W> 

MJ -60°C(Zsf%j>u /.OMNaHMDS 0.&mt fflz. ~60'CT / hi 




(BromomethyDtriphenyl phosphonium bromide 389 mg (5 eq) in dry THF (1.5 mO was 
cooled to -60t under Ar atmosphere and 1.0 M NaHMDS 0.86 ml (4.8 eq) was 
added to the mixture. The resultant mixture was reacted for 1 hr at -60T; and the 
mixture was transferred to U 50 mg (0.18 mmol) in dry THF (1.5 ml). The 
reaction mixture was reacted for 1 hr under the reaction temperature was warmed 
-€0t: - Ot; — rt. n-Hexane was added to the reaction mixture and filtered 
through celite. The filtrate was evaporated and the residue was purified by silica gel 
column chromatography (EA=n-hex = 1* - 1:3), 36 mg (y. 56%) of pale yellow oil 12 
\ was obtained. 
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]2 + , . 20WD5 

Of 



i£ I7m*(0.m„*&)'£ T^^e. O-Zfnttc frfehj 0 4Smk (Ml 

CdbaJ 3 Pd2 0HCf3 A 9 ma. (0>03*,). PhlP SSrr,* (0,3 '9.) IE MX, 

/kjfci McoH Imtfct&L OSA lima (frOW^l)? £Pz,Z ArJ ftv 
Oven^ryf^^ClUj. MeOtj Z W% if ?K Z W%, EA^^ 

(EA--**#=i--Q 6*tO I rfe 

12 17 mg (0.048 mmol) was dissolved in toluene 0.3 ml, Et3N 0.45 ml was added to the V 
mixture (under £r atmosphere). (dba)3Pd2- CHC13 1.9 mg (0.03 eq), Ph3P 2.5 mg 
(0.3 eq) were added to the mixture. A-ring part 13 mg (0.034 mmol) in toluene 
(150 |il + 50 fil) was added to the mixture under stirring of the mixture at rt. The 
resultant red-black colored solution was changed to yellow solution during stirring 
for 10 min at rt The resultant mixture was reacted for 2.5 hr in an oil bath at 
120 The reaction mixture was filtered, the filtrate was evaporated, and the 
residue was treated with short column chromatography (Si02, EA^n-hex = 1:3), yellow 
oil was obtained. (The next reaction was carried out without purification) 

The protected form was dissolved in MeOH 1.0 ml, CSA 11 mg (0.047 mmol) was added 
to the mixture, and stirred overnight at rt under Ar atmosphere. MeOH was 
evaporated, water was added to the resultant residue and extracted with EA. The 
combined organic phase was washed with brine, dried over MgS04, filtrated, and 
evaporated. The residue was purified by silica gel column chromatography (EA^n hex 
- 1 = 1), 9.3 mg (y. 63%) of colorless crystal was obtained. 

I Purification by HPLO 

| column: LiChrosorb RP-18 (7 \im), 10 x 250, No. 301291 

! solvent: Acetnitrile : water = 70 : 30 

k flow rate 7.0 ml / min with recycler 
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20xipi Ad 



ons 



f 



Ubah?d?CHC{3 J.7»f . PhzP lSm*z JbDz, rtz"&'c/M?? A^if 
Wcn*M* POM MeOHtPSfrL. WTfliJl TfFffit brihiv' 



I 




1^ 12 15 mg (0.042 mmol) was dissolved in toluene 0.3 ml, Et3N 0.45 ml was added to the 
mixture (under Ar atmosphere). (dba)3Pd2«CHC13 1.7 mg, Ph3P 2.5 mg were 
added to the mixture. A-ring part 13 mg (0.034 mmol) in toluene (150 ul + 50 ul) 
was added to the mixture under stirring at rt and the mixture was stirred for 10 
min. The resultant mixture was reacted for 4 hr in an oil bath at 120 "C. The 
reaction mixture was filtered through celite, the filtrate was evaporated and the 
residue was treated with short column chromatography (Si02, EA:n-hex = 1:3), yellow 
oil was obtained. 

The protected form was dissolved in MeOH 1.0 ml, CSA 11 mg (0.047 mmol) was added 
to the mixture, and stirred overnight at rt under Ar atmosphere. MeOH was 
evaporated, water was added to the resultant residue and extracted with EA. The 
combined organic phase was washed with brine, dried over MgS04, filtrated, and 
evaporated. The residue was purified by silica gel column chromatography (EA:n hex 
= in). 4.5 mg (y. 31%) of colorless crystal was obtained. 

Purification by HPLO 
v same condition as 20 epi Ds. 
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